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Mtt^OTco+^^tf'L^Wffl^ (Rz) li, «fJL<li5-25nm, 
£*)UZL<l*5-2 0 nmtf^ R z t& $ 5 n m^f T*±^® ^rti - 

[0 0 8 1] 

h^oiE«i&S?tfKi3V»-C(i. ±IS<7)M14e^MOOTffi$ (RaWRz 
) ^mx-XZbiz, Whmt& (#0x.ii\ lO^mXlO //mflg) tOili? 
* - t L^ 0 ftSfSilM^O . 6 fx mJ^T^IBilS^v^T" 

III$Rafii6. 0nmJSlTi:t5'£TOl3, 2. 0-6. Onm^i 
L<, 2. 0-5. 0nm^^i:4flLw„ AFMiM?Ra^6. 0 n m 

, 2. on mmn-e$>2> t , ffi* m*mm&wAt u jtfirflHRttofiT 

[0 0 8 2] 

19, JIS-B-0601 -C^^tL^R a &OT&£ 0 
«fc I9^L < (±, if^Sl 0 nrn^T, ffiL<li2-10 nm<7)$l$t£^\ 
1 O^mXl 0 ,um<7>$EfflTilJ;£U Bift&S £ *fe U flffifli^Ra 



mSE# 2004-3021683 
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^-v: 21/ 



[0 0 8 3] 

##&9JKi3t/>T\ i&t£/iMK£Ut£?££ 3 0 nmJiJl±OIH]*0&ti^m»l 
cm2 51BWTt1-*^^*o 3 0 n m&±.<DW&lt, X^-v 

OT&iiUi, #fcR£$ft1*'hS</>»3:fc'if i Lv>#\ HMfO-CtiO. li/cm 
[0 0 8 4] 

Z<DW&<Dmi, :£TMH^xffl£fHCT\ ESI 0-6 O^nu i$3 0 
nmJ^±0|H|^£ilj5EU ^H^il (fg$5 0-l OOfg) OT^iUt £PS 

[0 0 8 5] 

[/S'-y ^ n— big] 

, * - ** y 7 7 * * . # - # > 7* yy? mvmmn.mm.r^ r vm&mmm 

[0 0 8 6] 

hJg{±, /s -y ^ rr- hS£3ki£fc LT 3 0 — 8 0Si%<7)*-^> 

, 5- 5 0 0 nmM^i Lv> 0 ^©#(±, If, Ij§lt?IMi:i 0 
[0 0 8 7] 

mSE#2 004-3021683 



mm 2003-112472 



^-v: 22/ 



T, ??>{:ii3 0 0 ppmWTWJL^o TKvtti * ^ v * A >f * > "a f± 3 
0 0 p praJWT, ?^>H{i2 0 0 p pmWTWI Lv> 0 _LfE$gB£_t[p|>2> t m 

[0 0 8 8] 

, «-Fe 2 0 3 , CaC0 3 , WAt^ 5 fflt&^V * - A 1 2 0 3 ^ 

£ w& ^ t § & o m&nmmffi^^mmii , -*> - # > r 9 * * 1 0 0 % 

*SBfc*tU *f£ L< (±0. 1 -2 OKfiSB, «t 19 #3 L< fiO. 5-1511 
fflS-Cfc&o W14«^*<7) 0 . 0 1-0. 5 M mt^^I 

[0 0 8 9] 
[0 0 9 0] 

77 ^«14Mf^*(7)^ft 1 0 OSi^WtL, jffiKli 15-200 
MSB, J: WiL<fi5 0-l 8 0Ri8-e** o &&M®m<V&mm;tfg>-r 



ffiSE#2 004-3021683 
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^-v: 23/ 



[0 0 9 1] 

o 

[0 0 9 2] 

itax.t:&ttftmKttL. 1-2 0fi%WI Lv^ 0 
[0 0 9 3] 

^^^J»c7)^ftfi 1 0 0 fl^CWL 10 0-900 

[0 0 9 4] 

n'7^-H«f$ (77 Vyy-WXM) fi, 1. O^mJ^T, £f£L<{± 
0. 1-1. O^m, «tl90^L<(iO. 2-0. 8 ^ m-C&& 0 ? * 3 - h 

m&m-r g&t, -r- -fnwg&o m k n - ^ t <t>«^ § < & «j -r r-c 

[0 0 9 5] 



fflfE#2 004-302 1683 
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^-v: 24/ 



[0 0 9 6] 

-ft<b»14^##?>J¥£li3. 0-15. O/nnfW^WUK* 
«tt^«F#03gl88^o^ri±i|#H«IIRJ±*<, ->-h#U #-K#c, 

[0 0 9 7] 

**Wtftffl $ &#!M8tt£##«>fEi5«$ (i> Rat-2 
Z> 0 Z.Kh~7 1 =7-<Dmt Itli, C a. Si, T i , A 1 & fc* (Om^tm^MM 

m<om. r?*))i'm%£<nmmkmwi&tt s mfbti* tnuii, ai 2 o 3 

[0 0 9 8] 

5M<b^SXIIE^^fv^ g^ltMSX^IE^K, $?>i:*l/>r-SlIIgF 
[0 0 9 9] 

£ 1% iSf^IIS E £ -COXfl £ IfclE-t- & o 
[0 10 0] 



ttilE#2 004-3021683 
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^-v: 25/ 



*, mm&Mmh%, m^n. mmu. mmm, mm%t*-r 

^<x<Dum±. t*wj:m<Dmj}Xtei&*xm\\Lx i>mt>%^o ttz, m*e>u 

[0101] 

t^-eiiitin*)^ -^t?* £ a*, iiuiQie-cttjta- - r^jnffi-- r £ ^ 
a&v*ii»«j * ^ o t o 1- * ^ 1 36««f * l v» 0 aa- - rxtttwE - - ^ £ 

[0102] 

[0 10 3] 
[0 10 4] 

rm mm±m a , ±«j&te« omis b , ? ? n - h m mm 
tit, Tmim&m(Dmmi,z±mffi&mz : jtzj&-r2>z Rvuis-yy-tim 
fc<Dnm±izmtffm2titzvmT~n ? :tt^ 0 

[0 10 5] 
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^-v: 26/ 



ISA— IS B -1*1 C —IS D 
IS A —Iff C —IS D —IS B —IS D 
IS A —IS C —IS B — IS D 
IS C —IS A —IS D —IS B —IS D 
IS C —IS A —IS B —IS D 
[0 10 6] 

[0 10 7] 

±IEO # U > y-ftllgD*, ISARlflSCOMISoST* 

o r IS B O ffi jcff ^ ^ H (i „ fg£14H ^tM £ ¥i# iz-rztztb HIS 
f)(:*U>/-MISD^9-i:^JLK ^<DMm^^^h-f\ it 

[0 10 8] 
[0 10 9] 

*f £ L < fi 7 0 T^Jt, 2 t> H$F £ L < li 9 0 1 1 0 TO 

TT^^o *Rffi^«±Sfi L < (± 1 . 9X1 05 N/m (2 0 0 kg/cm) &± 
, $<btcflFi L<(i2. 4X105 N/m (2 5 0 kg/cra) m±3. 8X 1 
05 N/m (4 0 0 kg/cm) MSilJt (i 2 0 9 0 0 

[0 110] 
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^-v: 27/ 



iZft 0 -I- 7 - V - h OlP^>o 

[0 111] 

t% iiti^ft^-^ i * 1/ > fiin - Mit : i: < , ^~ 
mmm^ n t < ftt>tiz> 0 x ^ # > «n- ^ t 

10-60 jumt±£^i><D<D, -€-<7>$t£ (±3 0-100 nmi^ c Lri> 

l & a* <b , mmmmm* o . 6 ^ m j^t oi ^ * -r a . ic mi em 

[0 112] 
[0 1 13] 

XfEXflA, XfIB, XflC&^Xff DO^TflL n-;^iti®fME 
4 0 - 8 Or, Sf i L < a 5 0 - 7 0 °C t £ ti/:Wl(:T^Bfr a l 

»i l< H2 4m$&±, 4Bfr^-4 8 f^mrr &<> zmmimm 

o 

[0 114] 



mSE#2 004-3021683 
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^- v : 28/ 



# U y filn-jK # w y yym&flrX-ffi t X v> 0 
[0 115] 

[0 116] 

[^»J 1 ] 

<Tmm&&mmmn<vmm> 

m-uwitmmt ^-^m* n v 3 0 wt % 45 kmse 

(la^e-;i/-i^Jrv^^y-7-itm^, ¥^S^Jt=3lO, i#*v<£^r 
*=3wt%, S -a-*»=0. 6wt%, T ^ V ^#^Tm=6^/1^, T g =60 TC) 
m^^^tM *° 'Jx^fWJ^l/^ N V 4 0 wt % 16 KmSG 

-0S0 3 Na^W^ 'Jxxf^f'Hl/^V, m¥^J5^^-s=26000) 
^f^xf^th> (MEK) 2KMSR 

2K»g|5 

[0 117] 
[0 118] 

[0 119] 

It^a-F e 2 0 3 8 51115 

(PBBXHttM : DB-65, ¥^S#S=0. 11 ^m,BET(it^M»)=53m2/g) 



tBaEijf 2004-3021683 



#11 2003-1 12472 



^-v! 29/ 



ij - * y y'y y 9 15 KmgR 

i^mitm±m : #850B, ¥^*iS=16nm,BET=200m2/g, DPB^/i»=70ml/100g) 
a-Al 2 0 3 (tt^b^XHM:HIT-60A, ¥^*£@=0.20 // m) 5S1I5 
o-7^ 2 KM 

[0 12 0] 

[0121] 

MEK 4 0 

4 01115 

[0 12 2] 

(5HS0 

±Sfi*9'J-£, v;l/3-Tlf-X (IHigH/^7A^0.8mm) £7 5 
[0 12 3] 

[0 12 4] 

^f7'J>§ 1 ICM 

^fr^KW lSCMgp 

MEK 3 0fl|5 

h;Wr.> 3 0 Si^S 

v^n^^r-9-y> 3 0 
[0 12 5] 

H"t7A^0.8 mm) £ 7 5 963^ Lfc^tM tf > < >WCTffi£$Hfc«yffi£fT ^ 
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^-v: 30/ 



[0 12 6] 



<8H4«ffiife*l-tf>IP!l*> 



mt^-^imm (b*4** : mr-ho) i i ssas 

# 'jx^fW'J-)!/^ >»JJg N V 3 0 % (Ht#jKF»a» : UR-8300 ) 



1 7fi^ 



MEK 



7IM 



711^ 



[0 12 7] 
[0 12 8] 

TIE&J&$> £ ftPJE - - r - Cft A L . 2 Bf £ ff o tz 0 
[0 12 9] 

a - F e f&t£^ 1 0 0 nmu 

(Hc=1885 Oe, Co/Fe=20 at %, <r s=138emu/g, BET=58m2/g, TO ft li ft =0. 10 ^ 
m) 

a-A\ 2 0 3 (tt^b^X*tt«:HIT-60A, ¥#7*£g=0.20 M m) 6 

a — A 1 2 0 3 (££lt^Xi£tt$!i:HIT-82, TO*£#=0. 13 ^ m) 6 HMgfl 

l J>»i^f/i' (m^Mk^tt^ : -7 * x -7 r y - ;uRE6io ) 2Kfig(5 

/<>f > ^-*fS 4 9 

[0 13 0] 

mm& ti ^ait k a k wise l „ 

[0131] 

MEK lOOgii 

1 0 OIM 
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[0 13 2] 



_hffi*7'J-£, y>3-7f-X ($l/ttSM/-b7A5S0.8 mm) ^75 
[0 13 3] 

[0 13 4] 

xfT'J^/f^ 1 SfigR 

MEK lOOKfigR 
h 1 0 

is?u^*y-y> 2 5 0gfi 

[0 13 5] 

[0 13 6] 

l o o Rigiui ^fv->7^-b ffc^-ti ( B »; * v * y m, n 

n^-hL) 0. 8 2%.mU*mz.m$ • i&'&U ilfe#«iSffiJK= 1 . 0 ^ mco 
[0 13 7] 



ffiaE#2 004-3021683 



#fl 2 0 0 3 - 1 1 2 4 7 2 v : 32/ 

-j^n-t^n-* (MlfcJ&lHttM : BTH1/2) 5 0 fii 

# >; j. * t- *° * v * >#J3t n v 3 0 % : ur-8300 ) 

1 1 0 RSS 

MEK 2 0 0 gfigB 

2 0 0SM1 

v^n^dr-^-y> 2 0 0 KMSB 

[0 13 8] 

±fEjftft»*^>f/f-5*-»J— (ISA, *#U AM>/-iitL^: 0 
[0 13 9] 

(5Hk) 

TfB&J»£#-;i^;Wi&AL, 2 4B#W3Wtfc*fi : ofco 
[0 14 0] 

# - > ^7'^ 7 5 
(Cabot tt$c: BLACK PEARLS 800, TO*£S=17nm, BET=220m 2 /g) 

# - sfr' > r 9 y 9 10 SfifflJ 
(Cabot tti^: BLACK PEARLS 130, ¥^iS=75nm, BET=25m2/g ) 

B a S 0 4 ($Mt¥I*a«:HF-20, ¥^*lS=30nm ) 1 5 MB 

*\sjym.m sins 

«-T;W^^- (AB^-fb^XHttt^lTM-DR, ¥*^*$=0. 23 ^m) 1III5 

7 6 01115 

[0141] 

[0 14 2] 

MEK 2 2 01115 

h 2 2 0S1H5 

v^n^*-9-y> 2 2 0Sif|5 
[0 14 3] 



mSE#2 004-3021683 
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^-v: 33/ 



[0144] 

[0 14 5] 

< 8&UE»t - ^co^it > 

#&1Mffl&#£*£«J¥«&2 . 0//m^^^ K^^^mm 1 0 Om/m i n 

tiUL, i o o xwmm.&mM 1 5 m/ s e c -e#t#&£ ti&iF#Kxi£m 

U 4. 5Mr a d O&ftKT*^ *J&jt*fif ^§3fcofc 0 

[0 14 6] 

«^$-frfeT«*»14»±^±|E«tt«fflife«-*K«ff*0. 2 0^m 
i:^^J:^:7^ >iiJ^ 1 0 0 m/m i n T**« U il^lS^iO HC5 

ooooe<z>vuy>f K-cs8»Eienftia=S:ffv^ ^jg i o o twii^iii i 5 

m/s e c-ett*&S*l&^*KTl£*U ±SE?KU 1/ >r- V 7 * U 

- h "7 * )lsA<nmm±.tZ±MZ/*y ? n- h*ffl^f|.£^J1^0. 6//m<!:&£ 
i^:i*L, fijgl 0 O'C^m^H.jSl 5m/s e cT'M^tL^^^CT 

[0 14 7] 

i£n-;Mf/&<7>27 l/^f-felgf^ffl^T, SSl OOt, %&J±t) 3 5 0 k g 
/cm, JtoZGiJt 1 0 0 m/m i n«t', - MM 



tblE# 2004-3021683 
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^-vl 34/ 



n - ;Mfjj£ : &JR n - ;w (S) fc^JRn-;w (S) eO;&.<^:b-£^ib&& 1 0 - 
[0 14 8] 

##$1^ tifcn — 6 0X^<D^r — y> liZ2 4B#F^Att^ fm.it*ft^tz 0 B 
v\ #§Ifto£o 1/2 (12.65mm) fifcifcBrU i&^x-7*£ 

[0 14 9] 

[H«|J 2 ] 

n-;i4M : ffe^n-;w (s) t*°'JT^ K#I|n-^ (R) oH.^fr-ti:^ 
& & 1 0 - y -7° 

m&m mm t m-t & m k i±&m n - >v % mm l , ^ ? ? ^ - v mmm t &-tz m 

K (± ?f 14 n - ;i/ £ geg; L 0 

[0 15 0] 
[HJtffil 3 ] 

^/-j618tifflv»T, i&JSlOOT;, I)±^3 0 0 kg/cm, flnl&Jg 1 
0 Om/m i n 2@0*l/>^-MS:ffo t H»0 2 t|I|tfc 

[0151] 

4 ] 

>/-Mii$:fflv^, 0°C, «§UE2j3 5 0 kg/cm, jtJPZGgJS 1 0 

Om/mi n<7)^#t?2 iO* U ofc&*M±, Kafcfll 2 HIIUC 

[0 15 2] 

miE# 2004-3021683 
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Slf 9 Ot, »3 0 0 kg/cm, inlilS 1 0 
Om/mi n<0^T-2III(^* lx>^-MS*^fo7t:^|-(i, 2 t 

[0 15 3] 

[imm i ] 

[0 15 4] 

[0 1 5 5] 

[JttkiM 2 ] 

J?£6. l / /mW* ,| Jxfl/>fi/7^l/-h7^ ^AOiliC, ±!2TJ1 

imi$immmnz$zmm&2 . 0/<m£:&&j:d^^>iij^i o om/m i n 

T^^U fijgl 0 OWmm&RS&l 5m/s e c -e^S£ *1&'JW KTfe* 
ffl^T. SSI 0 0°C, UJ±tl3 5 0 k g/cm, tJIffiiS 1 0 Om/m i n <D 

mmzn^. m^w^tzo 

n-;i4#j£ : £«n-;u (s) <h#^n-;i/ (S) (Dfafr^fr+tfrhteh 1 0 - 
•7-7° 

[0 15 6] 

mikz^fzTm3m&m±^±$mimmmwz$mm& o . 20^ 

^^i^:7^f >itJg 1 0 0 m/m i n "Clfe* U ^^IP^S<7) HC5 
0 0 0OeOVW>f K-CiSfEI^]&l«:ffv\ i&J£ 1 0 0 t OffcJH,j&*Jllj£ 1 5 
m/s e c^H^Sft&tf^KTSg&U t§Kofc 0 
[0 15 7] 

ttitiE# 2004-3021683 
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^-v: 36/ 



*ffi&**£iaBy** 0. 6 // m £ J: ^ U ^JS 1 0 0 X,<r>fmJ) t ®M 

15m/se ct^^ti^^Ct^IL, ±IBfc Rn-zi/fcj&Xtflq&fli-e 

[0 15 8] 

mit<vi&z^ zhiz^ ±mtmv-^mf&wm&ft-ez h\z* u>y-*&mz 

?fv\ %§JRo£<, 1/2 (12. 65mm) flitcMfU I^f-7° 

[0 15 9] 

[Jttfcfll 3 ] 

jaw**. Jt^j2 tmm^Lx, m%7--7°*'mz 0 

n-«:^lo-^ (s) ^f'jrniin-^ (r) wt^^^t^f, 

^^.10-77" 

[0 16 0] 

[Jtteffil 4 ] 

^I3 0 0 kg/cm, ftPliSJgl 0 0 m/m i n co#f^*C 3 00 * P > r-fttS 
«rff o^JJWti, Jfc^J3 tra«HcLT, I^f-7^#f: 0 
[0161] 
[JtWJ 5 ] 

%T-7°*ntz 0 

[0 16 2] 

R a , +jft 5 F*^f£1B«$ R z ) 
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, J I S - B - 0 6 0 1 CScJ-^t * «f ^)iltt$ R a (nm) £ + 
W?Rz (nm) <7) : $mZft^fZo W\^m<D^Wt LTfi, 7^?-^ 
0. 3 0-9. 0 H z x fi&$t 0 . 1X2. 5 ju mX 9 4 7^, frfeftffi 2 m ffl 
t£x kf — K 0 . 0 3 mm/ sec, iBiJ^g $ 5 0 0 ^ m t Lfz a 
[0 16 3] 
(¥^f^Rv 6) 

^14®M^ov^r±fBR a <!:|WIi;$iJ^£^\ ¥^B^<^££ ^$I^7j/^ 
h 6 ,££WL*:'fI£R v 6 £ LT^#>7t:o Dt>7°;K:o| 2 URIJ^^t^ 
, ■Ztih<D¥#)mZR v 6 t txm^LfZo 
[0 16 41 

(AFM^«f^iSfi$ : R a (nm) ) 

+h-^e-7-f i7n^3-7°^ (Thermo Microscopes) ttl^Au t o P r o b e 
M 5 (DW^mtjWtikWt (A FM) £^fflLT, TIS^^^v^^^B^A 
FM^I^I^ R a £^£ 0 
[0 16 5] 

N=3 

#t£t: v«j 3>#^ B B H -7°n-y {-f-y^y^-xnm, onm) 

^^®ff (scan area) I lO^mXlO^m 
mm%L '. 5 12X512 ~r— y Y 

t£^SS (scan rate) 10. 6Hz 

mi^mk : 

[0 16 6] 

(i$3 0 nmJ^Ji<7)[H]<^Oifc) 

ittilW:^V>t, ^®«1 cm2 ^£I9<7)$I£ 3 0 nm&±.<DW&<V%L* 
, ^coi 9 H LT*a6^o 12.65 mmipI<7>T- - £ 3 c mCSI Lfc-r- 7° 
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LW&Ztk&L, &m$*ifclH].&Kov>Tft^M=^*&£tt (WYK01) 

*7ft70. 2 5 nra, «iJ5el£H2 5 0 ^mX 2 5 0 ^ mtCT, 
£$iJteL£o 3 0 n m&±OlH]*<a&& * > h Lfc 

sp&ztLtzmfrb, mrnmi c m 2 ^fcij<aMfc*#ffiLfco 

[0 16 7] 

h tcov^Tfi, ^f77^C, MIGA7K (^?K 

43 I 2 4 ^m) tf-^^-tiM (write), ^T'MR^7 K y K#g : 1 
4 ^ m) tf- * fc^flfc *) (read) , L tz a 0 . 3 7 ft m, h 

7 7^14 5 O^T^o/io 
[0 16 8] 

, «attw^®tci5tt*ai$ 3 o nm&±<?>Bfr<r>mimmmi cm2 i^ijsi 

o 

[0 16 9] 

it^m i -cut, mmit&m&iiz* u> y-^mzftfr&fr^fzfztbbz^ w&<d 

ib5 ? 6. 8£fc>K Rv6tti { 13. 8 t & *K i9-3& J HliDL/io 
[0 17 0] 

Jfctfcfll 2-4 -Cfi. fiSttWffl^JSR^'? y * 3 - h Jf^jfcffirK i> ii V > ^-jUI 
Stifle 1 ~3 tCJt^, G3*0»j&^L<i*JinLfcOfcrai$i::R v 6« 
[0171] 

ttitiE# 2004-3021683 
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2>m$LmmK-mm%m&o. 03-0. 3 0 fim^mmm&mmL. mmw- 
m&R x/mm^mm 14 k & mmmm®- > s. * o $g it ^ $ ti & 0 

[0 17 2] 
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. 0 3-0. 30^ mCOfllttl^tL, TO£3^teKft*i*»&E»&#: 

-0. 3o^m-cjbi), mftmmmiiz&rt&mz 3 0 nm&±<DW&<Dm±mm 
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